dissolved oxygen in water is associated
with normal activity of most fish (Wal-
burg 1971). Oxygen analyses of good
trout streams show dissolved oxygen
concentrations that range from 4.5 to
9.5 mg/L (Needham 1969).

pH

Aguatic organisms from a wide range of
taxa exist and thrive in aquatic systems
with nearly neutral hydrogen ion activ-
ity (pH 7). Deviations, either toward a
more basic or acidic environment, in-
crease chronic stress levels and eventu-
ally decrease species diversity and
abundance (Figure 2.34). One of the
more widely recognized impacts of
changes in pH has been attributed to

increased acidity of rainfall in some
parts of the United States, especially
areas downwind of industrial and
urban emissions (Schreiber 1995). Of
particular concern are environments
that have a reduced capacity to neutral-
ize acid inputs because soils have a lim-
ited buffering capacity. Acidic rainfall
can be especially harmful to environ-
ments such as the Adirondack region of
upstate New York, where runoff already
tends to be slightly acidic as a result of
natural conditions.

Substrate

Stream biota respond to the many abi-
otic and biotic variables influenced by
substrate. For example, differences in

Figure 2.34: Effects of acid rain on some aquatic species. As acidity increases (and pH decreases) in

lakes and streams, some species are lost.

Rainbow trout
(Oncorhyncus mykiss)

Brown trout
(Salmo trutta)

Brook trout
(Salvelinus fontinalus)

Smallmouth bass
(Micropterus dolomieu)

Fathead minnow
(Pimephalus promelas)

Pumpkinseed sunfish
(Lepomis gibbosus)

Yellow perch
(Perca flavescens)

Bullfrog*
(Rana catesbeiana)

Wood frog*
(R. sylvatica)

American toad*
(Bufo americanus)

Spotted salamander*
(Ambystoma maculatum)
Clam**

Crayfish**

Snail**

Mayfly**

copolarabdr it
o Anvabe $EHE

*embryonic life stage
**selected species

H

o
o
o
o

Biological Community Characteristics

55 5.0 4.5 4.0

2-71r



